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(57) A security/antitheft system in combination 
with a vehicular automated transmission system 
(10) is provided, requiring a minimum or no 
additional hardware. The security system in- 
cludes logic rules for the transmission system 
controller (38) for preventing the controller 
from issuing the command output signals 
necessary for mobilizing the vehicle in the abs- 
ence of operator-initiated enabling signals and, 
preferably, for interpreting a predetermined se- 
quence of manipulations of the existing selec- 
tor (1) as the required enabling signals. 
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BACKGROUND OF THE INVENTION 
Related Applications 

This application claims priority from GB 5 
9409671.6 filed May 14, 1994. 

This application is related to U.S. Serial No 
08/104,699 titled SCROLLING GEAR RATIO SELEC- 
TION CONTROL SYSTEM AND METHOD, filed Au- 
gust 11, 1993, and assigned to EATON CORPORA- 10 
TION, the assignee of this application. 



Field of the Invention 

This invention relates to security or antitheft sys- 15 
terns for vehicles equipped with automated mechani- 
cal transmission systems by which a vehicle can be 
made difficult or impossible to mobilize by unautho- 
rized individuals, even if they have access to the ve- 
hicle ignition keys or have defeated the ignition lock. 20 
In particular, this invention relates to security or an- 
titheft systems for vehicles equipped with automated 
transmission systems requiring a minimum or no ad- 
ditional hardware devices on the vehicle. 

Still more particularly, the present invention in- 25 
volves a vehicular security or antitheft system which 
utilizes the existing automated transmission control- 
ler to selectively fully or partially immobilize the vehi- 
cle without unduly adding equipment, weight or elec- 
trical complications and not depending on an added 30 
physical feature (such as a latch, lock or electrical 
cable) which may be destroyed, bypassed, cut or 
short-circuited. 



DESCRIPTION OF THE PRIOR ART 
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Vehicular security or antitheft devices are well 
known in the prior art. These devices range from the 
use of microchip-coded ignition keys, to steering 
wheel locking mechanisms (such as those sold under 40 
the trademark "The Club"), to systems having an add- 
ed driver input device (such as a specially configured 
key receiver, a card receiver, a hidden "kill switch" or 
a numerical key pad and one or more added disabling 
and/or alarm devices which will disable the vehicle 45 
and/or sound an alarm if a driver-initiated enabling in- 
put signal is not received from the input device. 

While to varying degrees the prior art devices are 
effective to deter vehicle theft, they are not totally sat- 
isfactory, as they require costly and/or bulky added 50 
inputting or disabling hardware, they require compli- 
cated and/or expensive installations and/or they in- 
clude physical devices which are subject to failure 
and/or defeat by the unauthorized vehicle operator. 

SUMMARY OF THE INVENTION 55 

In accordance with the present invention, the 



drawbacks of the prior art are minimized or overcome 
by the provision of an antitheft system for vehicles 
equipped with an automated transmission system, re- 
quiring little or no additional hardware to supply the 
antitheft function. 

The foregoing is accomplished for a vehicle hav- 
ing an automated transmission system including an 
electronic controller for receiving input signals and for 
processing same in accordance with predetermined 
logic rules to issue command output signals to non- 
manually controlled system actuators by providing 
additional logic rules which will result in full or partial 
immobilization of the vehicle unless predetermined 
operator-initiated enabling inputs are received by the 
controller. The operator-initiated enabling inputs may 
be from an added device such as a typical antitheft 
system driver-input device or, preferably, from an al- 
ready existing transmission system input device such 
as the driver-actuated shift selection device. 

By way of example, assuming a vehicle equipped 
with an automated transmission system having a 
manually operated selector displaceable in a first di- 
rection to select upshifts and in a second direction to 
select downshifts, at vehicle start-up, the operator 
may be required to use the selector to enter a prede- 
termined programmable code (such as "up-up-down- 
down-down-up") to enable the controller to issue the 
command signals necessary for mobilizing the vehi- 
cle. 

Accordingly, it is an object of the present inven- 
tion to provide an effective security. system for vehi- 
cles equipped with automated transmission systems 
requiring little or no additional hardware to provide 
the antitheft function. 

This and other objects and advantages of the 
present invention will become apparent from a read- 
ing of the detailed description of the preferred em- 
bodiments taken in connection with the attached 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic illustration of automated 
mechanical change-gear transmission system incor- 
porating the antitheft system of the present invention. 

Figure 2 is a perspective view of the driver's man- 
ual shift control and display device. 

Figure 2A is a schematic illustration of a shift se- 
lector pattern associated with a fully automated 
mechanical transmission system. 

Figures 2B and 2C are enlarged views of a por- 
tion of the display illustrated in Figure 2. 

Figures 3A, 3B, 3C, 3D and 3E are schematic il- 
lustrations, in flow chart format, of the security sys- 
tem of the present invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A vehicular semi-automated mechanical trans- 
mission system 10 is schematically illustrated in Fig- 
ure 1 . Fully and partially automated transmission sys- 
tems of various types having electronic control units 
for receiving input signals indicative of operating 
parameters and/or operator requests and for process- 
ing same according to predetermined logic rules to is- 
sue command output signals to no n-manu ally control- 
lable actuators are known in the prior art, as may be 
seen by reference to U.S. Patents No. 4,081,065; 
4,361,060; 4,595,986; 4,646,290; 5,053,961; 
4,930,078; 5,109,729; 5,261,298 and 5,335,566, the 
disclosures of which are incorporated herein by refer- 
ence. The present invention is intended to apply to an- 
titheft/security systems incorporated into various 
types of fully or partially automated transmission sys- 
tems. 

Referring to Figure 1 ( the position of a driver-op- 
erated throttle 24 is sensed at sensor 22 and fed to a 
central processing unit 38, which also receives inputs 
relative to engine speed from sensor 28 and/or trans- 
mission input shaft speed from sensor 32, transmis- 
sion output shaft speed from sensor 36, and positive 
or negative actuations of the driver's gear shift lever, 
or "joy stick" 1 , to be described in greater detail below. 
It is understood that transmission output shaft speed 
is an indication of vehicle ground speed and engine 
speed is an indication of transmission input shaft 
speed, and vice versa, especially if clutch 16 is non- 
slippingly engaged. 

The throttle position sensor 24 may be of the type 
illustrated in U.S. Patent No. 4,922,425, the disclo- 
sure of which is incorporated by reference. Devices, 
such as throttle position sensor assembly 22, for 
sensing the operators setting of a throttle pedal 24 or 
the like, and providing a signal proportional to or at 
least indicative of the monitored setting, and so-cal- 
led "remote fuel control" or "fly-by- wire" systems util- 
izing same, are known in the prior art and illustrated 
in the U.S. Patents No. 4,250,845; 4,305,359; 
4,319,658 and 4,461,254, the disclosures of which 
are incorporated herein by reference. 

Control logic circuits, sensors and actuators for 
the transmission system 10 as disclosed in Figures 1 
and 2, may be as disclosed in above-mentioned U.S. 
Patents No. 4,361,060; 4,648,290; 4,930,081 and 
4,930,078. Specifically, central processing unit 38 re- 
ceives inputs, processes same in accordance with 
predetermined logic rules, and provides command 
output signals to pneumatic and/or electrical actua- 
tors for control of an exhaust brake 1 7 and/or an input 
shaft brake 18 for rapid upshifts, and automatic fuel 
control 26 to control the supply of fuel to the engine 
14 to achieve rapid synchronous rotation preparatory 
to a shift, clutch control via operator 30, and ratio 



shifting via transmission operator 34. The transmis- 
sion operator 34 may also be of the "X-Y" type as il- 
lustrated in U.S. Patents No. 4,873,881 and 
4,899,607, the disclosures of which are incorporated 

5 herein by reference. 

Engine 14 may be electronically controlled, may 
include a dedicated controller 14 A, and may commu- 
nicate with ECU 38 by means of an electronic data 
link conforming to a protocol such as ISO 11898, SAE 

10 J1922, SAE J1939 or the like. 

Although a clutch pedal 3 is illustrated for use in 
start-from-stop and low-speed maneuvering, the 
present invention also is applicable to automated 
transmission systems having torque converters 

15 and/or fully automated master friction clutches. 

The central processing unit also sends command 
output signals to display 2, to be described in greater 
detail below. The semi-automatic transmission sys- 
tem 10 may additionally comprises a usual foot- 

20 operated manual clutch control 3 intended for use 
only for start-from-rest and/or low-speed creeping 
maneuvering situations. The control 38 receives sig- 
nals indicative of manual clutch control 3 position and 
of actuation of the vehicle brakes 4. The semi- 

25 automatic mechanical transmission system 10 also 
includes sources of electric and/or pneumatic power 
(not illustrated). 

The central processing unit may be of the type il- 
lustrated in U.S. Patent No. 4,595,986 and may incor- 

30 porate fault detection and tolerance logic of the type 
illustrated in U.S. Patents No. 4,849,899; 4,899,279 
and 4,945,484, the disclosures of which are incorpo- 
rated herein by reference. 

As used herein, the term "blip" designates a tem- 

35 porary increase in the supply of fuel to the engine 1 4, 
while the term "dip" means a momentary decrease in 
supply of fuel to the engine. The terms blip and dip are 
usually associated with automatic controller 38 com- 
manded increases and decreases, respectively, of 

40 the supply of fuel to the engine independent of the op- 
erator selected position of manual throttle pedal 24. 

Preferably, as may be seen by reference to Fig- 
ure 3, the central processing unit 38 may be con- 
tained in a box or housing 38A, which housing carries 

45 the display panel 2 having an upshift indicator display 
2', a downshift indicator display 2", and a currently 
engaged gear ratio display 2"', the shift select lever 
1 , an optional reverse enable button 1 A, as well as a 
central processing unit electronic circuitry 38B. 

so Referring to Figure 2B, the display 2 includes up- 

shift indicator section 2', downshift indicator section 
2" and currently engaged gear ratio indicator section 
2*". As illustrated, the currently engaged gear ratio 
display section 2"' is presently displaying a "6" indi- 

55 eating that the vehicle transmission is operating in 
sixth gear. The upshift display section 2* has three 
lines indicating the maximum number of permissible 
consecutive upshifts permitted according to the 
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sensed input parameters, such as sensed engine or 
input shaft speed and sensed output shaft speed as 
Processed according to the predetermined lo^ic rules 

dicShaT' PreS6nt SitUati0n ' the finest 
d.cate that a single, a double or a triple upshift is per- s 
miss.ble. Accordingly, the driver may select a perm^ 

speed. The downshift display 2" section has two lines 
.ndicat.ng the maximum number of permissible con- 
serve downshifts permitted according to the 10 
sensed parameters as processed by the predeter 
mmed logic or program. In the present situation the 
two lines in disp.ay ? irldicate tnat the ^ £ 

may be permissibly downshifted to either fifth or to 
fourth gear. Figure 2C illustrates an alternate disp ay 1S 
utilizing up/down arrows. a'spiay is 

Briefly, the permissibility of a possible upshift or 
downshift is determined by comparing the expected 
engine speed a, the completion of such an upshif or 

£z Z \ a ::rr* substantia,iy ««« vSK 20 

speed or a calculated expected vehicle speed and 
fully engaged master clutch, to a fixed range of m« 
-mum and minimum permissible engine speeds . T^e 
centra, processing unit 38 will not issue command sig- 
chin t ° D ex f Cule a se,e <*ed impermissible ratfo 25 

cite t g h e e z er ? y - a centrai processin 9 unit *» 

lecid bvfh Perm ' SsiWe rati ° <*ange to that se- 
the condrt.ons md.cated by display 2 as illustrated in 
Rgure 2B, should the operator select a downshift to 30 

Sr,rr r ', such a downshift wiH not ^ed b ° 

the central processing unit 38 as being impermissi 
ble However. ,n the preferred embodiment, the cen- 
tral process.ng unit 38 will issue command output sig- 

9 e£ Not IT' d ° WnSMt fr ° m ^ *~ * *«* 3S 
f us iw k »k y ,' S a " ,mDermfesib 'e ratio change re- 
"^k ?^ d^ " erW, ' ,,USUa,,yhavebee " a dvised al- 
ready by d,s P lay 2 that the ratio should never have 
been attempted or selected. 

alnr i f Spla y 2 P™ id es an indication to the oper- 40 
ator what upshifts and downshifts are permissMe 
and as to which upshifts and downshifts arTZe'- 
missib e. Should the driver not heed the warning 
centra process.ng unit 38 will not generate an imper- 

ETo : mLr ma , nd ' even th0U9h synchro "S- « 
XXtST c,utch e,ements cou,d be 

1 w T ° 5« transmission 1 2. the driver moves lever 
1forward(forupshifts)andrearward(fordownshms) 
from the position illustrated in Figures 2 and 3 To st so 

lectas,ngleupshift(/. e ..ashifttoseventhgear) tht 
operator will move lever 1 forward once and the fever 

aer bias If, , n s ,xth gear as shown, the operator 
moves the leverforward three times in quick sucSs „ 
s.on each allowing its return to rest, he'wiT skiplwo 
gears ,n effect, and achieve a skip shift directly nto 
ninth speed (i.e., seventh and eighth speeds Z 2 



be engaged) almost instantaneously. Accordingly 
multiple or skip shifts may be commanded by use of 

TheTn 3 t K° matiC COntr ° l ° f the P resent '"^ntion 
The declutching of the master clutch 16 and syn- 
chrony of the selected jaw clutch members assl 

ma^,r ? 96ar ratfo is ^Z7Z 

matically and rapidly due to automatic throttle and 
clutch control and braking of the inputshaft and ortte 
engme. The control system is semi-automatic and he 
dnver must exercise discretion as to when to up-or 
downshift, and as to how many gear ratios to Z or 
downshift, but is not called upon to coordinate gear 
lever, throttle pedal and clutch actuation, bnce^e 
dnvernas selected a permitted gearratio, the throttle 
s clipped to achieve necessary synchronization Z 
mg a downsh.ft, or dipped for achieving necessary 
synchromzation during an upshift, all of vvhich is done 
unS ' Ca,ly driV6r by the °"« Droce S 

onlvI m mth! rSe ? 0 , de * ° perati0n mav be ach ^ved 
only from the neutral, at-rest position and then is ach- 
ieved by moving control lever 1 backwardly from the 
currently engaged neutral position. To prevent an in! 
advertent "downshift" into reverse, a reverse bu Z 
1Amay be provided, which button must be depressed 
pnorto me centra, processing unifs interp^l 
backward movementof the control lever 1 when in ?he 
neutral position as a request for reverse operation 

U c, o a ' ernafe C ° ntro ' (see a,lowed copending 
U.S. Senal No. 08/104,699. the disclosure of which Is 
mcorporated herein by reference), if the lever , I 
moved to and retained in a displaced position, the di * 
Play w,l. scroll through the allowable ratios in that I 
rection, and will cause engagement of the ratio dis- 
played at the time the lever is released from the d s- 
placed position thereof. 

m Underctood - especially for more fully auto- 

r^ ran .TL SSi ° n SyStemS ' that a si "9 le controllev- 
LUL ! ■ P - R - N - D " L " ^able forward Z 

backward ,n a given direction to select a forward and 
reverse mode of operation, and then movable in^ 

■SETT reCt, '° n l ° Upshifts and "own 

S7J P ^ ? M 9 ' 6 ° f mU ' tip,e (of the «W 
n U.S. Patent No. 4.442,730. the disclosure of which 

ute/f y ; h nCOrP ° rated by referenCe >- ma V b e JEt. 
tuted for the control lever 1 iMustrated (see Figure 
2A). The selector lever 1 also may be replaced by any 
other type of selection device having a non-displaSd 
position and two distinct displaced conditions sSh 
as a rocker switch or the like. 

Another advantageous feature of the semi- 
automahc control system of system 10 is that whTn- 

£Th Z ^ 0,6 iS br ° U9ht 10 a com P ,ete «toP the 
clutch 16 » disengaged, the transmission is engaged 
in a re,ative.y h ? h gear ratto. and the lever 1 ESS 
•n the downshift direction once, the control will aut l 
mat^lly shift transmission 12 to a preselected 
•ng gear, or neutral, which may involve skip-shifting 
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over a large plurality of intervening gear ratios. By 
way of example, in a 12-forward-speed transmission, 
the permissible starting ratios may be first through 
fifth gears. Once in a start ratio, a lever movement in 
the downshift direction will the shift the transmission 5 
one ratio lower and another movement in the upshift 
direction will shift the transmission one ratio higher. 
The operator, at rest or in motion, may always select 
a gear ratio from those permitted. 

A single movement or pulse of the lever is a move- 10 
ment of the lever from the centered position to a dis- 
placed position, in either the upshift or downshift di- 
rection, and then the immediate release of the lever 
allowing the lever to return to the centered position 
thereof. If the control lever 1 is retained in the dis- 15 
placed position for more than a predetermined period 
of time (for example, for more than one or two sec- 
onds), an alternate control logic (such as a scrolling 
selection logic) may be utilized. 

According to the present invention, a security or 20 
antithef t feature is added to system 10 by (i) providing 
logic rules whereby controller 38 will issue the com- 
mand output signals necessary for operation of sys- 
tem 10 to mobilize the vehicle only upon receipt of an 
operator-initiated security system enabling input sig- 25 
nal, and (ii) providing a means for the operator to input 
the enabling signals. Usually, the logic rules will re- 
quire the driver to provide the enabling signals only 
during vehicle start-up, after an extended period of 
the vehicle's remaining stationary and/or under other 30 
predetermined conditions. 

The operator- initiated enabling signals are in- 
tended to be independent of other system interlock 
logics, such as a battery interlock, an ignition key in- 
terlock and/or a seatbelt interlock. 35 

To allow the operator to provide the required ena- 
bling signals, a separate inputting device (such as 
driver input device 50) may be provided. The add-on 
antithef t system input device 50, if utilized, may be a 
receiver for a specialized key, a receiver for an encod- 40 
ed card, a key pad for entering a predetermined code, 
a hidden switch or the like. 

In a preferred embodiment, the use of an add-on 
input device 50 is not required and the operator pro- 
vides enabling signals to the controller 38 by means 45 
of the shift lever 1 or a similar preexisting device. By 
way of example, the selector may be used, at start-up, 
to input a predetermined programmable code (such 
as "up-up-down-down-down-up") or to cause a prede- 
termined sequence of numbers (such as 3-4-8-2) to so 
appear in section 2"' of display 2. 

The display 2 or other means may be utilized to 
prompt the operator to provide the enabling input sig- 
nals. 

In a further embodiment, a key or card reader 50 55 
may be used in combination with the selector 1 to pro- 
vide a 2-component enabling input signal. 

As used herein, the driver-initiated security sys- 



tem enabling signal will refer to a signal initiated by a 
specific driver action, such as, for example, inserting 
a card, pressing a button, entering a predetermined 
code or the like, independent of vehicle ignition key 
and/or start button usage, and indicative of authoriza- 
tion to utilize the vehicle. The security system ena- 
bling signal is independent of usual operational ena- 
bling signals, including signals indicating insertion 
and rotation of the vehicle ignition key and signals in- 
dicative of conditions deemed necessary for proper 
functional operation of the vehicle, such as, for exam- 
ple, battery interlock, sensor fault detection interlock, 
seatbelt interlock and the like. 

Alternative control logic routines for practicing 
the present invention are illustrated, in flow chart for- 
mat, in Figures 3A, 3B, 3C, 3D and 3E. 

In a first embodiment (see Figure 3A), if the driv- 
er's enabling signals are not received at start-up, the 
controller 38 will not issue command output signals 
enabling engagement of any ratios. 

In a second embodiment (see Figure 3B), if vehi- 
cle motion is sensed (i.e., output shaft speed exceeds 
a reference), the transmission will operate in a normal 
meanner, regardless of a lack of enabling input sig- 
nals while, if the vehicle is at rest, the transmission 
will not engage in any ratio if the driver's enabling in- 
put signals are not received. 

In another embodiment (see Figure 3C), if driver 
enabling signals are not received at start-up, the con- 
troller will issue command output signals only for en- 
gaging relatively low speed ratios (such as, for exam- 
ple, first through fifth speeds in a 12-forward-speed 
transmission) if the vehicle is in motion; otherwise, all 
shifting will be prohibited. 

A further embodiment of the present invention is 
illustrated in Figure 3D. In this embodiment (similar to 
that of Figure 3C) f if shifting is limited to the lower ra- 
tios due to lack of enabling signals while the vehicle 
is in motion, after a period of time, all shifting will be 
prohibited. 

In yet another embodiment (see Figure 3E), if 
driver enabling signals are not received at start-up, 
the controller will issue command output signals for 
engaging only the relatively low speed ratios. 

Of course, in addition to or instead of fully or par- 
tially immobilizing the vehicle by limiting transmission 
shifting, the antitheft logic rules also may cause the 
controller to immobilize the vehicle by control of en- 
gine fueling and/or master clutch engagement. 

Accordingly, the present invention provides an 
effective security/antitheft system for a vehicle equip- 
ped with an automated transmission system requiring 
a minimum or no additional hardware or connectors. 

Although the preferred embodiment of the pres- 
ent invention has been described herein with a certain 
degree of particularity, various changes to form and 
detail may be made without departing from the spirit 
and scope of the invention as hereinafter claimed. 
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Claims 

1. A method of controlling a vehicular automated 
change-gear transmission system (10) compris- 
ing a fuel throttle control (24), a fuel throttle-con- s 
trolled engine (14), a multiple-ratio transmission 
(12), a manually operated shift selection lever 
(1), a central processing unit (38) for receiving in- 
put signals and processing same according to 
predetermined logic rules to issue command out- 10 
put signals to non-manually controlled operators 
including a transmission operator (34), said 
method comprising: 

predetermining a driver-initiated security 
system enabling input signal; and js 

providing logic rules for preventing said 
central processing unit issuing at least certain of 
said command output signals in the absence of 
receiving said enabling input signal. 



20 



25 



30 



35 



The method of claim 1 wherein said certain of 
said command output signals are signals required 
to engage any of said transmission ratios. 

The method of claim 1 wherein said certain of 
said command output signals are signals required 
to engage high speed ratios of said transmission. 

The method of claim 1 wherein said input signals 
include a signal indicative of vehicle speed, and 
logic rules prevent issuing said command output 
signals only if vehicle speed is below a reference 
value. 

The method of claims 1, 2, 3 or 4 wherein said 
enabling input signals are initiated by manipula- 
tion of said selector in a predetermined manner. 



The method of claims 1 , 2, 3 or 4 further compris- 
ing prompting the vehicle operator to provide said 40 
enabling input signals. 

A security system for use in combination with a 
vehicular automated mechanical change-gear 
transmission system (1 0) comprising a fuel throt- 45 
tie control (24), a fuel throttle-controlled engine 
(14), a multi-speed, change-gear mechanical 
transmission (12), a manually operated shift se- 
lection lever (1), a central processing unit (38) for 
receiving input signals including a signal indica- so 
tive of operation of said selection lever and for 
processing same according to predetermined 
logic rules to issue command output signals to 
non-manually controlled operators including a 
transmission operator (34), said security system 55 
characterized by said logic rules including rules 
for 

storing a predetermined driver-initiated 



security system enabling input signal reference; 

interpreting a sequence of operator manip- 
ulations of said selection lever at predetermined 
times as a potential driver-initiated security sys- 
tem enabling input signal; 

comparing received potential driver-initiat- 
ed security system enabling signal to said refer- 
ence; and 

if said potential driver-initiated security 
system enabling signal is not the same as said 
reference, preventing said central processing 
unit from issuing at least certain of said command 
output signals. 

8. The system of claim 7 wherein said certain of said 
command output signals are signals required to 
engage any of said transmission ratios. 

9. The system of claim 7 wherein said certain of said 
command output signals are signals required to 
issue high speed ratios of said transmission. 

10. The system of claim 7 wherein said input signals 
include a signal indicative of vehicle speed, and 
logic rules prevent issuing said command output 
signals only if vehicle speed is below a reference 
value. 

11. The system of claims 7, 8, 9 or 10 further com- 
prising prompting the vehicle operator to provide 
said enabling input signals. 

12. The system of claim 11 wherein said predeter- 
mined times occur immediately after a prompt. 

13. The system of claim 12 wherein said prompts are 
issued at vehicle start-up operations. 

14. The system of claim 7 wherein said selection lev- 
er is displaceable in a first direction to select up- 
shifts and in a second direction to select down- 
shifts, said manipulations comprising move- 
ments of said lever in said first and second direc- 
tions. 
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